. In this energy region ionization and excitation is, in contrast to processes involving core electrons, assumed to be not very site specific because of the heterogeneous localization of the involved electrons.
This situation gives little rise to expect any site-specific effects; furthermore, it prevents a direct determination of the single-photon double-photoionization cross section of molecules from photoionization data [3, 4] [8, 9] . Furthermore, besides the question of atomic versus molecular relaxation, nearly nothing is known in molecules about the absolute ratios between simultaneous double ionization via shake-oA' and indirect pathways such as two-step processes.
In this Rapid Communication we report on a series of complete molecular valence-electron spectra of CO from near-zero volts up to the inner-valence photoline, taken
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I1992The American Physical Society using synchrotron-radiation excitation. Analogous to atomic photoionization studies [10] [11] [12] [14, 15] . The experimental conditions were similar to those of our rare-gas experiments [10] . One [16] .
All former molecular valence-photoelectron spectra were limited with respect to two points: (i) the coverage of the energy range of the electrons emitted and (ii) the resolution of the inner-valence peak structure. Therefore, there was no evidence on the electron spectrometry side for sequential processes and discrete satellite structure above the dissociative double-ionization threshold, although there was indirect evidence for the existence of such states [5] . [17] , we recorded this energy region of the valence-photoelectron spectrum of CQ at high resolution using the undulatorwiggler beam line of BESSY [16] . The result of this undulator measurement is displayed in Fig. 2 , revealing many discrete lines exhibited on the broad structure of the so-called 3a peak. Closer inspection of these lines shows some indications for a possible correspondence between the structure seen on the 3cr peak and the fixed low-energy line structure. Such a correspondence would be formally analogous to the atomic case [10] Figure 3 shows the discrete part of the low-energy electron spectrum together with known 0* and C* energy levels [19] [20] [21] tion of 02 [22, 23] . It is one of the surprising results of this study that valence two-hole-one-electron excitations in CO seem to be sufficiently localized to allow preferential fragmentation to 0 atoms. This process will also have substantial effect on the decay of core-electron excitations such as C Is ir in CO [8] because the deexcitation of this resonance strongly populates the twohole-one-electron states investigated here [24, 25] . The observed enhancement of the continuous part of the lowenergy spectrum is most likely due to molecular relaxation to the lowest C02+ state before dissociation. Clearly, more detailed studies like electron-electron coincidence measurements are necessary to prove these assumptions. 
